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Abstract Direct communication between the right pulmo-
nary artery (RPA) and the left atrium (LA) is a very rare
cardiac malformation. Clinical presentation of RPA-to-LA
communication depends on the size of the communication,
the amount of right-to-left shunt, the patient’s age, and pul-
monary vascular resistance. Patients with small communica-
tions usually present oligosymptomatic and are diagnosed at
an older age. A delay of diagnosis bears the risk of severe
complications and needs to be prevented by proper work-up of
oligosymptomatic neonates. Treatment of RPA-to-LA com-
munications used to be performed by surgical closure, and the
interventional approach has only been established as a less
invasive alternative in recent years. Conclusion: Although
patients with small RPA-to-LA communications usually pres-
ent oligosymptomatic, early diagnosis and treatment is essen-
tial to prevent life-threatening complications.
Abbreviations
CHD Congenital heart disease
LA Left atrium
PDA Patent arterial duct
RPA Right pulmonary artery
Introduction
Direct communication between the right pulmonary artery
(RPA) and the left atrium (LA) is a very rare cardiac malfor-
mation. A current PubMed search revealed approximately 100
cases [3, 5–7, 9, 11]. The majority of these cases were con-
genital, only two had a traumatic aetiology [12]. Modalities
for diagnosis include clinical examination, chest X-ray, colour
flow Doppler echocardiography, MRI, and cardiac catheteri-
zation with selective angiography. According to Chowdhury
and colleagues [4], communications between RPA and LA
can be classified into four types (I, II, III, and IV) that have a
consequence on the appropriate surgical approach of repair.
Although surgical repair is performed with very lowmortality,
catheter-guided interventional closure of RPA-to-LA commu-
nications has been established as a less invasive alternative [5;
9]. Luo and colleagues [7] compared the outcome of the
surgical and the interventional approach and concluded that
management of patients with RPA-to-LA communication
should be individualized, depending on the anatomic varia-
tions, size, and the pulmonary venous connections. Particu-
larly, interventional closure is contraindicated if pulmonary
veins are involved in the communication and aneurysm for-
mation (Type II, III, and IV), because pulmonary venous
drainage may be affected.
Clinical presentation of RPA-to-LA communication de-
pends on the size of the communication, the amount of
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right-to-left shunt, the patient’s age, and pulmonary vascular
resistance [7]. Patients with large communications typically
present at a young age, mostly as neonates, and suffer from
severe clinical symptoms such as cyanosis, tachypnea, and
respiratory distress. On the other hand, patients with small
communications have milder symptoms like exertional dys-
pnea, a nonspecific cardiac murmur, or just a slightly de-
creased oxygen saturation. A delay of diagnosis bears the risk
of pulmonary hypertension, endocarditis, paradoxical embo-
lism, and progressive aneurysmal growth of the fistula.
Case report
We present an oligosymptomatic male premature infant after
uneventful pregnancy and spontaneous delivery (APGAR 6/7/
7) at a gestational age 36 4/7 weeks and birth weight 3.620 g
(>90 percentile) showing persistent slightly reduced transcu-
taneous oxygen saturations (87–91 %) during the first week
after birth in an otherwise good clinical condition with unre-
markable physical examination. Transthoracic two-
dimensional colour Doppler flow echocardiography revealed
RPA-to-LA communication as a reason for the reduced oxy-
gen saturations. Due to his excellent clinical course and on-
going physical growth, the infant was planned for later (after
6–12 months of age) interventional closure of the RPA-to-LA
communication.
On elective admission, 11 months after birth, the infant was
still oligosymptomatic with only a low oxygen saturation of
92 %. Transthoracic echocardiography revealed a communi-
cation with a fistula and aneurysmatic dilatation originating
from the RPA to the LA causing a right-to-left shunt, with an
otherwise normal cardiac anatomy (Fig. 1a). In the RPA
angiography (Fig. 1b), the fistula measured 6 mm at the
pulmonary end, narrowed down to 2.7 mm, and widened
again to 7.8 mm at its atrial end with an aneurysmatic dilata-
tion (with a diameter of 18×18 mm) at the draining part into
the LA (Type I according to Chowdhury [4]). The fistula was
entered from the RPA and subsequently successfully closed
with a detachable patent ductus arteriosus (PDA) coil (9×
6 mm, Nit-Occlud®; PFM, Cologne, Germany). The oxygen
saturation rose immediately from 92 to 100 %. The final
angiography (Fig. 1c) showed an optimal coil position with
minimal residual shunt. One day later, colour flow Doppler
Fig. 1 a Short-axis view of
transthoracic echocardiography
showing the fistula (arrows) with
aneurysm (dotted line) between
the right pulmonary artery (RPA)
and the left atrium (LA). b RPA
angiogram demonstrating
aneurysmatic dilation of the
fistula before draining into the
LA. cRPA angiogram after fistula
closure with the occluding coil in
place. d Short-axis view of TTE
showing no relevant residual
shunting fromRPA to LA one day
after coiling (dotted line)
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echocardiography (Fig. 1d) showed no residual right-to-left
shunting and, even though the coil was slightly extended into
the RPA, there was no relevant hemodynamic flow impair-
ment in the RPA. We used the PFM coil due to its shape and
properties; as an alternative, the Amplatzer Duct Occluder II
could be also a suitable soft device.
After 12months, clinical follow-up was uneventful with no
signs of cyanosis. Transthoracic echocardiography showed
the coil in stable position with a laminar flow pattern in the
right pulmonary artery and pulmonary veins.
At our centre, we have now seen two patients with a RPA-
to-LA communication presenting a wide spectrum of clinical
presentation. Our last case [3] presented with central cyanosis
and clinical sign of respiratory distress. The patient was ad-
ministered epinephrine and milrinone to stabilize her condi-
tion. The patient we relate to in this short communication was
oligosymptomatic with low transcutaneous oxygen satura-
tions only.
Therefore, diagnostic work-up of cyanosis in the term
newborn includes differentiation of cardiac, respiratory, met-
abolic, hematologic, neurologic, and other pathologies.
Screening for cardiac pathologies remains difficult due to the
fact that around half (56 %) of all newborns with congenital
heart disease (CHD) are asymptomatic in the first few days of
life. Moreover, if a cardiac murmur can be auscultated, it is
only specific in 54 % of all cases for an underlying cardiac
malformation [1]. When discharged from hospital, only 76 %
of all CHD patients were diagnosed with their disease [8].
Postductal pulse oximetry was shown to be an effective meth-
od for early detection of CHD [2]. It was performed from 6 to
12 h after birth in all newborns greater than 35 weeks of
gestation. If transcutaneous oxygen saturation was below
95 %, echocardiography was performed. The recommenda-
tions by the Swiss Society of Neonatology imply immediate
echocardiography below 90 %. If oxygen saturation was
between 90 and 94%, a secondmeasurement is recommended
after a couple of hours. It would be succeeded by echocardi-
ography if oxygen saturation had not increased above 94 %.
The same algorithm has also been recommended by the CDC
(United States Centers for Disease Control and Prevention). If
the cardiac malformation is not detected by conventional
echocardiography, saline contrast medium can be applied to
increase sensitivity for the diagnosis of a right-to-left shunt
[10]. Ultimately, diagnostic work-up can be extended to MR
scan or cardiac catheterization.
In conclusion, this case report shows the necessity of
clinical work-up of mild forms of cyanosis in infants. Al-
though our patient presented only with slightly reduced oxy-
gen saturations after diagnosis, using transthoracic echocardi-
ography treatment of the malformation was indicated avoiding
long-term complications. Furthermore, our case illustrates the
interventional closure of an RPA-to-LA communication (Type
I) as a safe procedure with a favourable outcome.
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